Abstract Health service planners, administrators and providers need to understand the patients' perspective of health services related to osteoporosis to optimise health outcomes. The aims of this study were to systematically identify and review the literature regarding patients' perceived health service needs relating to osteoporosis and osteopenia. A systematic scoping review was performed of publications in MEDLINE, EMBASE, CINAHL and PsycINFO (1990-2016). Descriptive data regarding study design and methodology were extracted and risk of bias assessed. Aggregates of patients' perceived needs of osteoporosis health services were categorised. Thirty-three studies (19 quantitative and 14 qualitative) from 1027 were relevant. The following areas of perceived need emerged: (1) patients sought healthcare from doctors to obtain information and initiate management. They were dissatisfied with poor communication, lack of time and poor continuity of care. (2) Patients perceived a role for osteoporosis pharmacotherapy but were concerned about medication administration and adverse effects. (3) Patients believed that exercise and vitamin supplementation were important, but there is a lack of data examining the needs for other non-pharmacological measures such as smoking cessation and alcohol. (4) Patients wanted diagnostic evaluation and ongoing surveillance of their bone health. This review identified patients' needs for better communication with their healthcare providers. It also showed that a number of important cornerstones of therapy for osteoporosis, such as pharmacotherapy and exercise, are identified as important by patients, as well as ongoing surveillance of bone health. Understanding patients' perceived needs and aligning them with responsive and evidence-informed service models are likely to optimise patient outcomes.
Introduction
Osteoporosis is increasingly being recognised as an important public health concern due to an ageing population and rise in chronic diseases [1] . It is estimated that one in two women and one in five men over the age of 50 will sustain a fracture due to osteoporosis [2] . Fragility fractures related to osteoporosis are associated with significant morbidity and mortality. The direct medical costs of this global health burden are substantial, amounting to an estimated $17 billion in the USA in 2005 [3] , € 37 billion in the European Union in 2010 [4] and more than $9 billion in China in 2010 [5] . This is projected to surpass $25 billion by 2025 [3, 5, 6] .
To close the evidence-practice gap in osteoporosis management and address the burden of osteoporosis [6, 7] , several peak organisations have developed clinical practice guidelines Louisa Chou and Pallavi Shamdasani contributed equally to the work.
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to guide clinicians in optimising bone health and managing osteoporosis [8] [9] [10] [11] [12] . Recent strategies have been implemented to improve the uptake of evidence-based recommendations, such as education programs, fracture-liaison services, orthogeriatic models of care and audits of healthcare services [13] [14] [15] . However, despite these measures, the management of osteoporosis and bone health following fragility fractures remains inadequate [16] [17] [18] . Previous studies have shown that just up to 25% of patients identified as high risk had further investigations for osteoporosis and less than 20% of patients with osteoporosis or a history of fragility fractures received treatment to prevent future fractures [15-17, 19, 20] .
Optimal osteoporosis outcomes, for the patient and health service, depend on a variety of factors at multiple levelsfrom health policy through to patients' self-management behaviours: all of these factors may affect the effective implementation of guidelines and models of care [21] . Understanding why management deviates from guidelines so frequently is important to improve bone health outcomes. A recent seminal report by the International Osteoporosis Foundation [6] has summarised current international gaps in quality service delivery for people with poor bone health and has suggested strategies from a health services and policy perspective for improvement. However, these issues are not considered through the lens of the consumer. As management requires the patient to access and use healthcare services, identifying their perceived needs may provide insight into why optimal management does not occur, or is not sustained (of particular relevance to osteoporosis management). It may also suggest more effective strategies for healthcare providers and policy makers for implementing consumer-centred strategies and promoting patient-centred care: taking the patients' perceived needs into account may inform clinical decision making, helping doctors to optimise osteoporosis treatment. Although there are published systematic reviews that examine patients' health beliefs relating to osteoporosis [22] or their experience of living with osteoporosis [23] , these do not examine the patients' perceived needs of health services. There have also been several studies that explore the patients' perspective and perceived needs of health services for osteoporosis, either directly or indirectly, but no review has been performed to identify and summarise the existing literature. Therefore, we performed a systematic scoping review to identify the literature regarding patients' perceived needs for health services for osteoporosis and osteopenia management.
Methods
A systematic scoping review was performed to identify what is known about patients' perceived health service needs for osteoporosis and osteopenia within a larger project examining the patients' perceived needs relating to musculoskeletal health [24] . Throughout, we refer to 'osteoporosis', which is inclusive of osteopenia. Given the breadth of the topic, a systematic scoping review, based on the framework proposed by Arksey and O'Malley [25] , was conducted to comprehensively explore of the patients' perspective, map the existing literature and to identify gaps in the evidence [26, 27] .
Search strategy and study selection
An electronic search of MEDLINE, EMBASE, CINAHL and PsycINFO was performed to identify studies examining patients' perceived needs relating to osteoporosis health services between January 1990 and July 2016. This time period was chosen to include relevant studies examining the current patient perspective. The search strategy was developed iteratively by an academic librarian, clinical researchers (rheumatologists and physiotherapists) and a healthcare organisation representing consumers with osteoporosis and musculoskeletal disorders. It combined both text words and MeSH terms to capture information regarding the constructs of osteoporosis and bone health, patients' perceived need(s) and factors related to health services. The term 'patients' perceived needs' was used to broadly capture the patients' perception of their capacity to benefit from services, including their expectations of satisfaction with and preferences for various services [28] . The term 'health services' includes 'services relating to the diagnosis and treatment of disease, or the promotion, maintenance and restoration of health', as described by the World Health Organisation [29] . The term 'health service needs' describes the patients' perception of their capacity to benefit from services relating to the diagnosis and treatment of osteoporosis, or the promotion, maintenance and restoration of health, relating to osteoporosis. The detailed search strategy for MEDLINE is provided in the Supplementary Appendix.
Two investigators (LC and PS) independently assessed all the titles and abstracts of the studies identified by the initial search for relevance. The initial screening of manuscripts identified by the search strategy was designed to be as inclusive as possible to identify relevant studies, within the specific inclusion and exclusion criteria to capture the breadth of the literature. The reference lists of retrieved articles and review articles were also manually assessed for further studies for inclusion. To be included in the review, studies had to (1) concern patients older than 18 years and at risk of osteoporosis or having osteoporosis (either diagnosed by a physician, based on bone densitometry results, or individuals taking medications for osteoporosis); (2) report on patients' perceived needs of health services; (3) concern osteoporosis (either primary or secondary), osteopenia or bone health; and (4) full-text articles. Both qualitative and quantitative studies were included to provide an in-depth review of the topic. Only studies in the English language were retained due to resource constraints. Studies that appeared to meet the inclusion criteria and relevant reviews were retrieved, and the full text was assessed for relevance by two investigators (LC and PS). Any disagreements in the inclusion of studies were resolved through consensus or reviewed by a third investigator (AW).
Data extraction and analysis
Two investigators (LC and PS) independently extracted the data from relevant studies using a standardised data extraction form developed for this scoping review. The included studies were described and reported according to the following: (1) author and year of publication; (2) study population (patient age and gender, population source, population size and definition of osteoporosis); (3) primary study aim; and (4) description of the study methods. Two authors (LC and PS) independently reviewed and extracted relevant data from the included studies using the principles of meta-ethnography to synthesise qualitative data [30] . This involved a process of identifying key concepts from the included studies, and reciprocal translational analysis was undertaken to translate and compare the concepts from individual studies to other studies and gradually explore and develop overarching themes [31] . Importantly, reciprocal translational analysis allows for the development of a concept or theme by considering different viewpoints related to the same issue, described in different ways. In the first stage, one author (PS) initially developed a framework of concepts and underlying themes, based on primary data in the studies and any pertinent points raised by the authors in the discussion. In the second stage, another author (LC) independently reviewed the studies and further developed the framework of themes and concepts. In the third stage, two senior authors (FC and AW) with over 10 years of clinical rheumatology consultant-level experience independently reviewed the framework of concepts and themes to ensure clinical meaningfulness and face validity.
Methodological quality assessment
To assess the methodological quality of the included studies, two reviewers independently assessed all of the included studies (LC and PS). For qualitative studies, the Critical Appraisal Skills Programme (CASP) tool was used [32] . The risk of bias tool was utilised to assess the external and internal validity of quantitative studies: low risk of bias of quantitative studies was defined as scoring 8 or more 'yes' answers, moderate risk of bias was defined as 6 to 7 'yes' answers and high risk of bias was defined as 5 or fewer 'yes' answers [33] . The reviewers discussed and resolved disagreements through consensus. Any disagreements in scoring were reviewed by a third reviewer (AW).
Results

Overview of studies
The search strategy identified 1030 studies, of which 33 articles met the inclusion criteria for this review . A PRISMA flowchart detailing the study selection is shown in Fig. 1 . The descriptive characteristics of the included studies are shown in Table 1 . Of the included studies, 20 were from North America [34, 35, 37-40, 43, 45-48, 52, 54-57, 59, 60, 64, 65] , 6 from Europe [41, 42, 50, 53, 61, 67] , 3 from the United Kingdom [36, 49, 51] , 1 from South America [66] and 1 from the Middle-east [63] . There was one multi-centre study [44] . A total of 16,975 patients were included; the sample size of the quantitative studies ranged from 21 to 3438, with a median of 765 and the sample size of the qualitative studies ranged from 14 to 164, with a median of 25. Across the studies, 95% of the participants were female: 22 studies examined only female participants [34, 36, 38, 40, 41, 44-50, 52, 53, 58, 60, 61, 63-67] and the remaining 11 studies evaluated mainly women [35, 37, 39, 42, 43, 51, [54] [55] [56] [57] 59 ]. The mean age of participants was 68 years. Eight studies recruited participants with a previous fragility fracture or at high risk of osteoporotic fractures and 6 studies included patients requiring prescription medications, with or without a previous history of fractures. Only 4 studies provided details regarding other co-morbidities: two studies reported that more than 50% of their participants had less than one co-morbidity [51, 61] and two studies had more than 70% of participants with more than two comorbidities [42, 63] .
Nineteen studies used quantitative methods [34, 37, 39, 40, 42, 44, 46, 47, 50-52, 58, 59, 61, 63-67] , all of which were cross-sectional surveys; of these, 13 used questionnaires [37, 39, 42, 46, 47, 50, 51, 58, 61, 63, 65, 67] , 5 used surveys [34, 40, 44, 59, 64] and 1 used interviews [52] . Fourteen used qualitative methods [35, 36, 38, 41, 43, 45, 48, 49, [53] [54] [55] [56] [57] 60] ; of these, 10 used interviews [35, 36, 38, 41, 48, 49, [54] [55] [56] [57] , 4 used focus groups [38, 43, 45, 53] and 1 used video recordings [60] . There were no mixed method studies.
The inclusion criteria for study participants varied across studies. Patients were classified as having osteoporosis based on bone densitometry in seven studies [34, 41, 46, 48, 53, 65] , requiring prescription medications in six studies [42, 45, 52, 59, 63, 66] or on the basis of previous fragility fractures or high risk of osteoporotic fractures in eight studies [37-39, 47, 54-56, 61] . The diagnosis of osteoporosis or osteopenia was unspecified in 13 studies [36, 40, 43, 44, 49-51, 57, 58, 60, 64, 67] .
Quality of studies
Quality assessments of the included studies are presented in the Supplementary Appendix, Figs. 1 and 2. The quality of qualitative studies was poor, especially for CASP criteria 4 to 6 (Supplementary Appendix, Fig. 1 ). The quantitative studies were of low quality: 18 studies were at high risk of bias and 1 study was at moderate risk of bias (Supplementary appendix, Fig. 2 ). These scores for both qualitative and quantitative studies reflected potential biases with participant recruitment and data collection.
Results of review
Four main areas of patients' perceived needs of health services for osteoporosis emerged from this review.
Patients' perceived needs of healthcare providers in the management of their bone health and osteoporosis (Table 2) Patient preference for consulting medical practitioners and their role Eight studies identified patients' preference for seeing a medical practitioner for osteoporosis and their perceived role [35, 38, 41, 43, 45, 48, 49, 56] . Four studies found that patients sought care from a medical practitioner for their bone health [43, 45, 48, 49] . Two studies reported that patients believed and trusted medical specialists such as endocrinologists and rheumatologists more than their primary care physician, and they perceived their specialists as being more interested in their bone health than primary care providers [35, 43] . Feldstein found that patients who had sustained a fracture advocated for standardised protocols for integrating and involving medical specialists in the management of osteoporosis [38] . The role of the medical practitioner was perceived to perform a thorough examination [41] , provide osteoporosis information and education [38, 41, 49, 56] , initiate screening for osteoporosis [38, 56] , prescribe and monitor treatment [38, 45, 48, 56] and provide support for optimal self-management [45] .
Desirable characteristics of the medical practitioner
Four studies reported on the desired characteristics of medical practitioners in the management of osteoporosis [36, 41, 45, 52] . Besser found that patients wanted to be involved with decisions related to osteoporosis treatment [36] . Lau and Rizzoli reported that the patients wanted follow up from healthcare providers for support and monitoring of medications [45, 52] . Also, patients wanted their osteoporosis to be taken seriously by their practitioners [41] and to be able to discuss medication problems and concerns [45] . Lau reported that patients wanted non-judgemental care [45] .
Dissatisfaction with, or concerns about, medical and non-medical practitioners Six studies identified patients' dissatisfaction and concerns with medical practitioners relating to their osteoporosis management [35, 36, 43, 46, 48, 49] . Patients perceived poor communication, lack of an adequate explanation of the diagnosis and poor continuity of care to be barriers to a good relationship with their doctor [36, 46] . Patients were dissatisfied with the lack of time during consultations and felt that they were unable to ask questions or raise issues with medications with their physicians [35, 36, 43] . Furthermore, they felt that their primary care providers were dismissive of their concerns about osteoporosis [35] . Patients were disappointed with the strong focus on medications and expressed distrust when medical practitioners were too quick to recommend medications, rather than adopt a more holistic approach to care, inclusive of non-pharmacologic options [48, 49] . Moreover, patients reported inconsistent recommendations from different practitioners, and in particular, they found the advice from other disciplines of healthcare, such as nutritionists, physiotherapists and chiropractors to be contradictory, sporadic and not forthcoming [35] .
Patients' needs related to pharmacotherapy for osteoporosis and bone health (Table 3 )
Perceptions and roles of medications
Eleven studies examined the patients' preference for medications and the perceived role of pharmacotherapy [36, 37, 39, 45, 47, 48, 54, 56, 59, 61, 65] . While some studies found that patients had a preference for pharmacological management of osteoporosis [36, 37, 39, 45, 54, 56, 59] , other studies did not [45, 48, 54, 56] . The patients who were more willing to take medication had been told of the diagnosis of osteoporosis [47, 65] and had previous bone mineral density (BMD) testing [47] , believed they were susceptible to fractures [59] , had a good relationship with their doctor or trusted their physicians [54, 59] and believed in the effectiveness of medications [65] .
The role of pharmacotherapy was perceived to help eliminate symptoms, help avoid further deterioration in bone health, provide extra strength for the bone and improve bone density [48, 54] . A single study that compared patients' predilection for pharmacotherapy compared to hip protectors in high-risk patients found that although patients preferred bisphosphonates for the management of their osteoporosis, older patients were more likely to avoid prescription medications and preferred hip protectors [39] . In contrast, several studies reported that patients did not prefer pharmacotherapy for osteoporosis management [45, 48, 54, 56] . Mauck reported that most women who were admitted to a tertiary hospital after a fragility fracture were either unaware of osteoporosis or had never considered pharmacological treatment [47] . Some patients viewed osteoporosis as a consequence of ageing and did not perceive a need for medications [48] and some patients wanted a drug holiday from bisphosphonate treatment [56] . Also, some patients preferred lifestyle modifications rather than pharmacotherapy for osteoporosis management [45, 48, 56] .
Concerns about medications
There were 12 studies that reported the patients' concerns with osteoporosis medications [34, 36, 41-43, 45, 48, 53, 54, 60, 65, 66] . Patients who believed they had good health were concerned about taking medications for a condition that was otherwise asymptomatic [53, 60] . Those with a family member who had osteoporosis with no complications were less likely to perceive a benefit with pharmacotherapy [53, 60] . Moreover, patients were unwilling to take medications if they had family members or friends who had experienced adverse events, or if they heard about side effects from the media [34, 45, 48] . Potential side effects from medications were a major • Patients advocated for standardised protocols for integrating and involving specialists in the management of osteoporosis at the time of fracture.
• Most patients thought that specialists should provide basic education in osteoporosis and initiate screening or treatment, with follow-up by a primary care provider or care manager • Patients believe the role of the doctor in their bone health was to prescribe medication that they requested, to do other routine activities such as annual exams and facilitate access to tests and provide current information Sale, 2015 [35] • Patients were satisfied with the care they received from specialists with many patients reporting that their specialists were more interested in their bone health than their primary care provider.
• Specialists were perceived to be more knowledgeable about osteoporosis, and they took more time to discuss their bone.
Desirable characteristics of the medical practitioner Besser 2012 [36]
• Patients wanted to be more involved with decisions related to treatment
Hansen 2014 [41] • Patients wanted their osteoporosis to be taken seriously by their physician, which promoted a feeling of care and trust
• A patient described how she felt taken seriously when her primary care physician referred to a specialist clinic for osteoporosis treatment concern for many patients [34, 36, 41-43, 45, 48, 53, 54, 60, 65, 66] , as well as possible drug interactions from polypharmacy [36, 66] , the potential for addiction and overdosing [36] . In particular, some patients had specific concerns including the potential for jaw osteonecrosis, gastrointestinal side effects, breast and oesophageal cancer, thrombotic effects and cardiovascular events [34, 42, 45, 53, 66] .
Patients also reported a dislike of chemicals [36, 45] , distrust of medications [65] and of pharmaceutical companies [36] . Dissatisfaction with their doctor or the physician's attitude were other reasons for patients to not want to pursue pharmacotherapy for the management of osteoporosis [54, 66] . Furthermore, Iversen reported that patients found the method of medication administration and instructions difficult to understand and remember [43] .
Preferable therapeutic attributes of medications
Patients' preferred therapeutic attributes of osteoporosis pharmacotherapy were also examined through this review [40, 42, 44, 45, 50-52, 58, 63, 64, 67] . Patients wanted osteoporosis medications to be effective [40, 44, 64] , to not interact with other medications [52] , have fewer side effects [52] and be easier to administer [44, 52, 64] . A single study evaluating combination packaging of bisphosphonates and calcium supplementation found that patients preferred the ease and convenience of combination packaging [67] . Some studies found that patients preferred weekly to daily or monthly dosing [40, 44, 58, 64] ; however, other studies reported a preference for monthly administration [42, 66] .
Patients' perceived needs of non-pharmacological management of osteoporosis (Table 4) Four studies examined the patients' perceived needs of non-pharmacological management of osteoporosis [37, 38, 45, 57] . Patients' preference for calcium and vitamin D supplementation were examined by four articles [37, 38, 45, 57] , which found that patients wanted these supplements for osteoporosis management. Patients expressed more willingness and comfort with taking supplements than prescription medication [38] and believed them to be more natural and safe [45] . Bogoch and Sale found that patients see a role for exercise for osteoporosis management [37, 57] . There were no studies identified that examined the patients' perceived needs of other non-pharmacological strategies such as smoking cessation, attitudes to interventions related to falls prevention and avoidance of excessive alcohol. Iversen, 2011 [43] • Patients felt their health visits were not long enough to be able to discuss all their questions with their doctor. They also felt they were unable to bring up medication issues as their physicians were very rushed
Mazor 2010 [48] • Some women expressed distrust and felt that doctors were too quick to recommend prescription medication Martin, 1997 [46] • Patients felt they had lack of definitive answers from their physician regarding osteoporosis
McKenna, 2008 [49]
• Patients were disappointed that consultations had a strong focus on medication and wanted to discuss other treatment options Sale, 2015 [35] • Patients perceived that their primary care providers were not interested in their bone health, and were dismissive of their concerns about osteoporosis. They also reported that the recommendations from different healthcare providers appeared to be inconsistent.
Preference for other healthcare providers Sale, 2015 [35] • The messages received from other healthcare providers such as nutritionists, physiotherapists and chiropractors were perceived as sporadic, inconsistent and not forthcoming. • Improvement in BMD, not having a fracture and having a quicker recovery after a fall positively reinforced persistence in taking osteoporosis medications
• Some patients believed that lifestyle modifications would be enough to prevent osteoporosis and that medications should be used as a last resort
Mauck 2002 [47]
• Most women (62%) who were admitted to a tertiary hospital were either unaware of osteoporosis or had never considered pharmacologic treatment
• Previous BMD evaluation and a diagnosis of osteoporosis were associated with patients considering or currently taking medication
Mazor 2010 [48] • Some women viewed osteoporosis as a common consequence of ageing and believed that medication was therefore not needed or not likely to be of benefit
• Some women expressed confidence in the effectiveness of prescription osteoporosis medications and thought that it may be helpful to eliminate their symptoms, help them avoid further decline in health, replace something that they cannot obtain through diet alone
• Some patients seemed confused about medications, thinking that it would reduce pain • Some women reported that they did not like medications and would avoid whenever possible • For some women it is seen as the last resort, only when calcium supplements and exercise had failed • A diagnosis of osteoporosis seemed to lead directly to the perception that medications were needed • Knowledge of others' experiences also affected views on medication • Patients have a preference for using lifestyle changes rather than prescription medications for osteoporosis treatment Sale 2010 [54] • One participant considered his bisphosphonate to be a minor medication, just more like supplements • Participants were more likely to take bisphosphonates if they had a good relationship with their health care provider or trusted their doctor
• Some patients perceive the benefits of bisphosphonates to include keeping the bone from weakening, providing extra strength for the bone, preventing further bone loss or improving the bone density
• Some patients did not understand what the medications were for • One patient described being convinced to take medications because her physician gave a detailed explanation of the condition and medication and she felt confident to take the medications Sale 2014 [56] • Some participants describe requesting prescriptions for anti-resorptive medications • Patients who were not taking medications gave a variety of reasons including refusal to initiate the first prescription, refusal to continue the prescription, deciding to take a drug holiday, wanting to try non-pharmacological strategies Schousboe 2011 [59] • Patients' belief in their susceptibility to and severity of fractures and trust that the prescribing physician is competent and willing to consider their interests are associated with the patients' perceived need for medications • Patients who have been told they had osteoporosis were more likely to start prescription medications than those who had not been told they had osteoporosis • Patients expressed uncertainty about how to take their medications • Side effects of medications were a primary reason for lack of adherence • Method of medication administration and instructions were difficult for patients to remember
Lau 2008 [45] • Patients were unwilling to take a medication if they heard that a family member or friend had a negative experience or if they heard negative publicity about the medication in the media
• Some patients did not like to idea of taking any medications because they viewed medications as artificial and thought they had unpredictable effects.
• Fear of breast cancer or cardiovascular events from hormone replacement therapy dominant patients' risk benefit assessments more than fear of other adverse effects, however, patients were willing to take hormone replacement therapy if they perceived their personal risk of these serious adverse events to be low
Mazor 2010 [48] • Some women expressed serious concerns about medications generally and fear of side effects in particular • Some declined medications due to their concerns about side effects • Some women discontinued medications after hearing reports of side effects through the media and other sources, even if they had not personally experiences side effects
• The administration of some medications (e.g. sitting upright) was interpreted by some patients as evidence that the medication was dangerous
Rothmann 2014 [53] • A patient did not want treatment as she had a first hand experience of a serious side effect (osteonecrosis of the jaw) in a close relative Patients were concerned about side-effects of taking a medication for a condition that otherwise was asymptomatic Sale 2010 [54] • Some participants described concerns with bisphosphonates regarding adverse effects (wanting to see their dentist before starting treatment, history of multiple allergies and concern with further medications) Some patients were Bturned off^medications by their physicians attitude
Scoville 2011 [60] • Some reasons patients do not accept treatment include concern about side effects, history of adverse effects, distrust of medications, history of family member with no osteoporosis complications, good health without other treatments, perceived low value of potential benefits (too old to benefit, limited knowledge of osteoporosis, medications will not produce benefit) • Patients that had more distrust of medications and concern about side effects were more likely to not initiate medications
Yu 2015 [34] • The primary reasons for not initiating osteoporosis medication were concern over side effects (77.3%), medication costs (34.1%) and pre-existing gastrointestinal concerns (25%).
Zanchetta 2004 [66]
• Patients' reasons for not starting treatment for raloxifene included fear of thrombolytic events, lack of interest in starting treatment, other physicians' advice, family problems, dissatisfaction with the prescribing physician, treatment cost, health problems unrelated to osteoporosis, mistrust in the prescription, advice from family and friends, fear of breast cancer, belief that raloxifene is hormonal and polypharamcy.
Preferable therapeutic attributes of medications Gold 2006 [40]
• Once patients were informed of the differences in fracture efficacy between the 2 therapies, more patients preferred weekly therapy over monthly therapy Hiligsmann 2014 [42] • Patients preferred either an oral monthly tablet or 6 monthly subcutaneous injection above weekly oral tablets, 3-month subcutaneously or yearly intravenous injections Keen 2006 [44] • Patients preferred weekly bisphosphonate therapy to monthly • In the UK, patients aged 55-59 and those over 70 preferred weekly compared to women in their 60s that preferred monthly • Patients preferred weekly therapy due to perceived efficacy, dosing and convenience
Lau 2008 [45]
• Patients who found rearranging their daily routines difficult preferred the once-daily dosing option of bisphosphonates
• Those patients who had successfully integrated taking medication into their daily routines found it easier to take medication every day rather than once weekly
Payer 2009 [50] • Patients prefer once monthly dosing due to the convenience and simplicity of treatment and the need to take fewer pills. Other reasons that a minority of patients reported included fewer reminders of the disease and independence.
Richards 2007 [51]
• 45% of participants preferred daily medications, 20% preferred weekly and 30% preferred monthly medications
• The least popular dosing frequency was twice per day • Participants that were not already taking anti-osteoporotic medications preferred daily therapy without having to remain fasting and upright after taking the medication compared with a weekly regime and monthly therapy • Subjects already taking non-weekly anti-osteoporotic medications preferred continuing with this routine
• Subjects using weekly anti-osteoporotic therapy preferred weekly preparations Ringe 2006 [67] • Patients preferred combination packaging of bisphosphonates and calcium supplementation due to convenience, ease of understanding dosing instructions
Rizzoli 2010 [52] • Patients desired osteoporosis treatments to not interact with other medications, have fewer side effects, require less frequent dosing, be easier to take and affect their regular routine less and have a less complicated dosing.
Saltman 2006 [58]
• Patients have a preference for weekly medication compared to monthly dosing
Patients' perceived needs of investigations for osteoporosis (Table 5) Three studies described patients' perceived need for investigations for the diagnosis of osteoporosis [48, 53, 56] . Patients saw a role for bone densitometry testing for diagnostic evaluation [48, 56] . Rothmann found that patients interpreted screening for osteoporosis as an opportunity to get reassurance about bone health and to optimise their own general health [53] . Three studies described patients' perceived need for investigations for ongoing surveillance of bone health [36, 48, 56] . Patients wanted feedback from bone density scans to evaluate the efficacy of pharmacotherapy [36, 48] . Sale reported that patients felt that had to 'nag' their physicians and follow up their own results [56] .
Discussion
This systematic scoping review identified 33 studies that explored patients' perceived health service needs for osteoporosis. We identified specific health service needs among people with osteoporosis or osteopenia, highlighting opportunities for specific enhancement in models of service delivery for these conditions to ensure they continue to evolve in a patientcentred manner.
This review found that patients sought care from medical practitioners for the management of their osteoporosis [35, 43, 45, 48, 49] . In particular, patients tended to prefer management from specialists over primary care physicians. This is similar to other musculoskeletal conditions, such as low back pain [68, 69] , and may reflect a lack of confidence or prioritisation by general practitioners in the management of bone health [70] . This may be attributed to limited knowledge of primary care providers [70] and suggests a need for future targeted education programs to bridge this gap, which have been shown to improve patient outcomes in osteoporosis as well as other chronic illnesses such as diabetes, asthma and congestive cardiac failure [71, 72] . Patients' expectation of healthcare providers was to perform a thorough examination, provide osteoporosis information and education, initiate screening for osteoporosis and to prescribe and monitor treatment [38, 41, 45, 48, 49, 56] . They wanted supportive and non-judgemental physicians [35, 45, 52] , which enabled and promoted shared decision making. Indeed, this represents a key enabler to more effective self-management and sustainability to positive bone health behaviour change. They expressed dissatisfaction with the lack of time given by physicians, poor communication [35, 36, 43] and the inconsistent messages from different healthcare providers [35] , again highlighting the need Other less important reasons for a patient to prefer one drug over another included time on market, dosing procedure and dosing frequency.
for standardisation in cross-discipline education. Additionally, the dismissive approach, strong focus on pharmacotherapy and lack of continuity of care from healthcare providers were other areas of discontent among patients [35, 36, 43, 46, 48, 49] . It also underscores the patients' preference for patient-centred care and reinforces the need for clinicians to provide holistic care to improve the provider-patient relationship, which may facilitate improved uptake of osteoporosis clinical guidelines. This desire for improved communication from healthcare providers and holistic care is a common perceived need of patients with other chronic musculoskeletal conditions, including osteoarthritis, low back pain and inflammatory arthritidies [24, 73] . Patients perceived a role for medications in the management of osteoporosis [36, 37, 39, 45, 54, 56, 59] . This is congruent with current clinical practice guidelines for osteoporosis which emphasise the use of pharmacotherapy [8] [9] [10] [11] [12] , based on strong evidence for a number of effective medications in improving BMD and reducing fracture risk [74] . In particular, this review found that individuals who were aware of the diagnosis of osteoporosis [47, 65] , those who believed they were susceptible to future fractures [59] , or had previous evaluation of their bone health [47] had a preference for medications. Furthermore, patients with a good relationship with their healthcare provider were more likely to have a preference for pharmacotherapy [54, 59] , and this may reflect a more patient-centred approach to communication and shared therapeutic decision-making. Despite this perceived need for pharmacotherapy, there are high rates of treatment non-adherence for osteoporosis, with an estimated 50% of patients not taking medications by 12 months [75] . Educating patients regarding the benefits and rationale for effective pharmacotherapies for osteoporosis, a largely asymptomatic condition in the absence of fracture, may help to improve patient adherence with therapies and health outcomes, particularly a reduction in fracture risk [76, 77] . This contrasts with other chronic musculoskeletal conditions such as osteoarthritis, low back pain and inflammatory arthritis, where the perceived need for pharmacotherapy is often driven by a desire for symptom and pain control • Some participants reported persisting with the request to their family physician for a BMD test because of concern about their bones and maintenance of function and mobility [24, 73, [78] [79] [80] . Furthermore, addressing patients' concerns regarding pharmacotherapy, coupled with a broader approach to care that addresses lifestyle factors and support for effective selfmanagement choices, may improve uptake of medications and health outcomes. This review identified a number of patient beliefs regarding pharmacotherapy that may impact of adherence to osteoporosis pharmacotherapy. These included concerns regarding medication side effects, the potential for addiction and overdosing and the confusion and difficulty with the method of administration of medications [34, 36, 41-43, 45, 48, 53, 54, 60, 65, 66] . Furthermore, patients report a lack of knowledge about medications and they desire more health information [38, 43, 45, 48, 81, 82] . Medication non-adherence is also a growing concern in other chronic conditions, such as cardiovascular disease [83] and diabetes mellitus [84] . Poor adherence to medications is often multifactorial and may be due to patient, disease, medication, socioeconomic and healthcare systemrelated factors [85] . These areas of concern for osteoporosis pharmacotherapies may be addressed by multimodal interventions, including the provision of patient education and the development of novel systems to allow the mode of administration of medications to be more acceptable to patients and the use of technologies to prompt taking medications. Furthermore, the patients' beliefs and preferences for pharmacotherapy reported by the included studies need to be contextualised by healthcare providers. These findings demonstrate the breadth of patients' beliefs and preferences, and they may not apply to an individual patient. Clinicians should be cognisant of providing a tailored management approach to each specific patient, which may also improve the providerpatient relationship and foster a better therapeutic relationship.
Another finding from this review is that although some patients preferred medications [36, 37, 39, 48, 54, 56] , they also perceived a need for lifestyle modifications and nonpharmacological therapies, such as exercise and vitamin supplementation to improve bone health [37, 38, 45, 57] . These non-pharmacological therapies were seen to be associated with lower-risk than prescription medications [38, 86] . Patients expressed dissatisfaction with the strong focus on pharmacotherapy from medical practitioners [48] . It appeared that driving the need for non-pharmacological therapies was the desire for a more holistic approach to healthcare management [36] . Despite exercise being a cornerstone therapy for the management of osteoporosis, a relatively smaller volume of literature was identified relating to patients' needs regarding exercise. This represents an important area for future exploration given the under-utilisation of exercise among people with osteoporosis. Capitalising on this need may also improve the relationship between providers and patients and improve osteoporosis outcomes. Integrating the patients' perceived needs of non-pharmacological management will improve guideline adherence, especially as these recommend [8] [9] [10] [11] [12] , based on evidence [74, [87] [88] [89] ] the use of physical therapy and vitamin D and calcium supplementation in osteoporosis management. However, there is a paucity of data regarding patients' perceived needs of other non-pharmacological lifestyle measures which may influence bone health, such as smoking cessation, attitudes to interventions related to falls prevention and avoidance of heavy alcohol: future research is required.
Clinical practice guidelines suggest the use of bone densitometry for the diagnosis of osteoporosis, to determine risk and need for therapy in people who have not sustained minimal trauma fractures [90] . This aligns with the findings of this review regarding the patients' perceived need of investigations for osteoporosis for diagnostic evaluation, and also for ongoing surveillance of the efficacy of pharmacotherapy [36, 48, 53, 56] . Yet, in spite of this, previous studies have found low rates of investigation of bone health in high-risk patients [18] , thus, underscoring a lost window of opportunity to improve the uptake and adherence to pharmacotherapy. However, these studies included mainly older female participants, known to be at increased risk of osteoporosis: whether these results are generalizable to the perceived need for investigations in male patients with osteoporosis and younger women are unknown.
This review needs to be interpreted in light of a number of limitations. First, the results of this review have been inferred from heterogeneous studies that evaluated different study questions and had different inclusion criteria for participants. Furthermore, the majority of included studies were conducted in English-speaking, developed countries and examined elderly females. Thus, the results may not be generalizable to men, younger populations or people of different ethnicities and economies. Although our search strategy encompassed both primary and secondary osteoporosis, there were no studies identified that examined other high-risk groups such as those with long-term glucocorticoid use, end-stage renal failure and other secondary causes of osteoporosis. Moreover, many of the included studies were susceptible to bias, particularly regarding participant recruitment and data collection, as more interested patients may be inclined to participate in these studies. Also, some studies that evaluated pharmacotherapy for osteoporosis were funded by the pharmaceutical industry and many others did not acknowledge sources of funding or state the influence of funding on the study outcomes. These limitations in study quality highlight a need for future highquality studies to confirm the findings in this review to better understand the patient's perceived needs for osteoporosis health services.
Despite these limitations, this review also has many strengths. A comprehensive scoping review was conducted across four complementary databases and included both qualitative and quantitative studies to capture the breadth of the existing literature. The rigorous and reproducible nature of our methods therefore aligns with the intent of a systematic literature review, demonstrating a notable strength in our approach compared to narrative scoping reviews. The inclusion of qualitative studies provides invaluable insight into patient beliefs and attitudes and is particularly suitable for exploring biopsychosocial paradigms. Furthermore, several common themes emerged from the included studies, irrespective of study design or study quality; thus, this triangulation of data adds weight to the validity and credibility of the data. Additionally, participants were drawn from across care settings: from the community, from both primary care settings and hospital settings.
This systematic scoping review has identified patients' needs for improved health service delivery and better communication from healthcare professionals. Despite concerns regarding medication administration, side effects and compliance, patients have identified that osteoporosis pharmacotherapy is important. Patients also perceive a need for vitamin supplementation, exercise and ongoing surveillance of bone health. These findings may be unexpected given the low rates of screening and treatment for osteoporosis. Moving forward, the results from this review reinforce the need to improve the education provided not only to patients but also to crossdiscipline healthcare practitioners regarding osteoporosis care. Workforce capacity building initiatives need to address the knowledge and skill deficits not only in pharmacologic management, including availability of different administration regimes for various therapies, but also important nonpharmacologic interventions like appropriate exercise and positive lifestyle choices. Given access limitations in many countries to medical specialists, capacity-building initiatives should be targeted in primary care settings. For consumers, education about the impact of osteoporosis and fractures remains critical to shift unhelpful nihilistic beliefs that the condition is an inevitable part of ageing and the risk-benefit balance of adherence of therapy. Their results confirm that clinicians need to provide patient-centred care through improved communication with patients, providing individualised information regarding the diagnosis and management of osteoporosis, encouraging multi-disciplinary shared care models and the use of decision aids to facilitate shared decision making. Moreover, given that poor treatment uptake is a significant practice gap in osteoporosis care, patient representatives should be involved in developing clinical practice guidelines and management initiatives to incorporate the patient perspective to develop patient-focused strategies, which may result in improved therapeutic relationships and compliance. The effects of this partnership will need to be evaluated to assess whether this ultimately translates into improved osteoporosis outcomes. These findings align well with the recent International Osteoporosis Foundation 2016 report [6] , and together with the results from this review, provides important strategies for improving health services for people with bone health impairments from multiple perspectives, which are critical to consider in any system-level reform initiatives.
